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mentally handicapped children (9-- tg 13-years-old) and ^29 control Ss,* 
Three classrooia '-^teachers used the materials, for approximately 
one-half hour a -day for 15 weeks. Information was collected through 
weekly conferences, "^observations bf ,the classes^ and pre- and 
posttests of skills.' Data showed that the students using the 
experine^ital /materials had aeguired a better set cf competent skills 
comprising the hypothesis/test word recognition process th^n the 
students not using the materials.- Result! of the component skills 
test did not prove unegui vocally that the materials and instructional 
program^prt^du'ced higher gains on the subtests by the classrooms using 
the ma^rials. Teacher conferences, and classroom observations 
indicated that it is necessary to assess the impact of the 
hypothesis/test materials with readers not-*so advanced in the 
jubskills of these materials, and that more cloze stories should he 
'incorporated into the later '^units. (GH) 
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Hie versily of Minnosot:a, Researcii, Developnont and Demon- 
straLion C'LMiter in Education of Handicapped ChliJrcn ''has been 
establislied to concentrate on antervention strategies and mateniars 
winch develop and im^Vove lanr^uar,^ and cW.municat ion bkills in youn^j, 
handicapped children. 

Trie long term objective of the Center is to improve the 
lnngua^;t' and con^nunicat lan abilities of handicapped children by 
means of identil ica'tion of i inguis L i cally and potentially linguis-- 



ticall^ hcVfidica^ped children, de.v^] )pmenc and evaluation of inter- 
vent ion strategicb with young ha^ i capped- children and dissernina t ion 
of flndini;:^ and products of benefit to young handicapped children* 
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IN't'^itL FIKLD 'lip AM) FEA.SIB Tl U'Y STUDY OF THE HYPOTHESIS/TEST wSlU) 

RKCOCNLTION PROCEDURES IN TU]- SPECIAL EDUCATION CIASSROOM ' ' 

H Christine Mueller antt^S. Jay Samuel^ ^ / , 

University of Minnesota ^ 

* Introduction 

A gap exists between educational researcli which nas implicatiK)ns ' 

for this classroom ^nd the ^actual implementation at these experimental 

results^ in classroom curricula. Curriculum devejop^rs attempt .to 

J- 

bridge n:hiji distance between the educational researcher and the class-- 

" r I 

t 

room teacher. The tasks involved include writing classroom materials,, 
basC?d on exper inientall research implications, field testing these \ 
materials in an actual classroom, revising the materials, and field 
testing->at least once^^ again. This sequence of ei>ents, under the 
direction and supervision of curricul'ian developers, is necessary 
before niaterials are ready to be publlslted- and packaged for dissem- 
ination. After materials are once published and disseminated, the 
\ 

use of the materials as t!>e^ publisher ^intended is yet another area 
of concern for the \:urricuiu?;i developer if he wishes to actually 

r ^ . 

j.nfluence practices in the classroom* 

fiess (1974, p. 10) states, "Surely one noca^sary element for 

* 

aft^ict Lve change in our schools is good curricula that has been cart?- 
fuil> tested, r)vls*.'d, and is, usable*" This paper describes the - 
initial field testing of a partial reading program in Educable Mentally 
Retarded classrooms. The sequcnc*^ of the development of the materials 
tij this point and the proposed further development can be described as 



/follows I 

1) expejinieatai 2) writing 3) field 4) revision 5) field 
research an4 classroom to^*^ mg of testing 

classroom n^terials materials 

imolications based on ^ 

(1) ' 

6) packaging ' 7) implementation / 
and dissem- of materials 

inarion 6'f without developer 

materials supervision 

J'he project described in this paper fits into the^ sequence of curriculum 

development at, step 3. ' / v 

^ Several years of experimental study at the University of Minnesota's 

Research, Development and Demonstration Center has shown chat the 

Hypothesis/,Test Model of word recognition can be broken down into be-- 

haviors thab can be taught to Ei4R (Educable Mentall^^ Retarded) children. 

(The description and rationale of the Hypothesis/Test Model of word ' 

recogiL^tion follows fn the next section.) Archwamety knd Samuels (1973^' 

W(J>ked with retarded subjects using a tandomi^ed experimental and control 

groups design, ^ These mentally retarded experimental subjects were taught 

to use the ^wori recognition strategy derived from the Hypothesis/Test 

Model of word precognition. The results showed that experimental sr§- 

jecti5 demonstrated significantly better word recognition subskilis than 

I he controls. , v 

Dahl, Samuels and Archwamety (1975> used normal subjects wlio were 

tp.e poorest readers in tlieir school co further test the ef f ectivpness of 

the Hypothesis/Test Model strategy to levels of automaticity . (See the 

next section for the relation of aulomal Ic 1 ty to reading comprelji*fis ion . ) 

In Mils stuvlv It was assumed I hat normals and rot <ir(ialt.*H must /go through 



h[>;hU' .sinilhir [ifiu essi's \\\ re<\diny, aa'quis i t ion » .tud liuit tlie subskills 
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required for acquisition would be similar in both cases, but that 
retarded subjects would probably take longer in acquiring these'' 
skills • 

The results (Dahl, Samuels and Arcjiwam^ty , 1973) Indicated ' 
that chiidren trained in Hypothesis/Test prdc^ures were superior 
, in a aumber of ways* First of all, 4>n tachistoscO|?ic word recogni/- 
-^on wh'ich is Considered to be a seiteitxve measure of -speed of 
processing wards, it was found that the experimental group was 
supo-rior co its contlrol on this variable* 

^ Another important varialAe was coniprehension* Bormuth (1966) 
has evidence indicating that the cloze technique is in many ways a 
superipr measure of comprehension comparison to traditional 
Gomprelienslon measures. In this study the Hypothesis/Test'-traf ned 
students were superior on this ineasure^ as well* 

^ tlie procedures for training children to use Hypothesis/Test ' 
strategies are straightforward, simple and inexpensive* These pro- 
cedure's involve training children on the use of context as an aid 
In v7ord recognition* The procedures can be introduced at a time 
following the introduction of some of the skills associated with 
beginning reading. In their 1973 study, Dahl, Samuels and Archwamet 
concliye, "Having in a sense replicated studies on two different 
populations, retardates and normals, i^Lth positive results shown in 

f i 

boVrt studies, it would seem advisable to recommend these procedures 
be used as pjrt of the regular reading curriculum** (p. 72), 

This report is the result of expanding the materials by Arch- 
wamety and Samuels (1973) and the field testing of these materials 



by several KMR cLassroom teachers. As the initial step in developing 
a curA^u'Jura supplement^. lor clasyroom N^se, ^^.e experimental materials 
were expa\ided and articulated for ^ '^y the .classroom teacher* "'^^lis,^ 
report is the description of the^iri?t field test of Miypothgsis/Test 
training procedures inwlving DIR classroom teachers. 

. ' . V 

Statement, of Purpose 
Often a^ considerable gap exists between what can be done under 



laboratory conditions as opposed to natural class conditions. The 
two years' of research on the Hyp6thesis/Test technique in raading 
was (^ne under conditions not ordinarily found in a classroom. 
For ^^xample, in one study the teaching' 'was^one by Research Assistants 
und^kr the direction of j:;he principle investigators (Archwamety and 

Samuels J 1973). In a second stu(% ^ahl> Samuels and Archwamety, 

1 

1973) the teaching was done by a Ph.D. student skilled in teaching. 
'I'here is a strc^ig possibility that the amount of resources and 

teachd-og help was greater under these conditions than wnat one ^ 

^o^inarily finds in the classroom. * . 

The purpose of this study was to gain inf onisation in the 
* 

following area's: - 

1) further development of 'the Hypothesis/Test procedure training 
V materials, ' 

2) teacher reactions to materials to aid improvement of the materials, 
f knd 

3) replication of the positive results of laboratory studies when 
the materials were used by the classroom teachers. 



i . 



/ Literature Review 

ilypothesXs/Test procedurGS v^ere developed in part from research 
cm the process of word recognition, the relation of word recognition 
to reading comprehensioa, and the implications of .such evidence for 
the teaching of reading, 

\^ The issue of word recognition can be e^mined from the evidence 

-f^or serial, parallel and constructive processing in recognizing a 

printed word. One point of view .holds that word recognition occurs 

by serially processing the letters in the word, ot^e letter at a time. 

Another view holds that the word is. processed as a whole* A third 

^ ? 
su^gesrts that recognition is a constructive process and only part 

of^Ahe word is used in recognition. ^, 
/ 

The way in which a word 16 recognised is influenced by several 
variables such as the degree of reading skill of the experimental 
subject and the characteristics of the experiment* Beginning and 
f^ient readers ore probably using different strategies of recognition 
Whether the words presented for r^l^ognition, are in isolation or are 
in context, w^hether they ar^e high or low frequency words, whether 
they are easily legible or not, will greatly affect how the words 
get processed. 

As Bradshaw (in press) points out, "A consideration of *the 
serial/parall<^l distinction in word recognition shows that processing 
must be serial at some point, whether in handling the line-f r^gruents 
that make up a letter, the letters that make lip a cluster, the ^ ' 
syllcible or the word. Again, even the most radical parallel model 
deinands serial processing beyond some level whether it is tlie word, 



phrase, ur sentence, However, one mifst consider the task require- 

ments, Its difticulty, the' experience- and the purpose *af the reader/*' 
Archwamety and. Samuels (1973, p. 1) have said, "Rather than argue, 
that there is but one way to recognize a word, it is probably more 



correct to argue that the mode of recognition is determined by degree 
of reading skill and by the demUnd characteristics of the reading 
task." Thi's ^tnt of view was eXDre^^jed ih'ore than a half-centurv 
ago by Huey (1908,^ p* 81) who said,-"The' more unfamiliar a sequence 
of letters may be, -the more the' perception of it proceeds by letters. 
With increase of familiarity, fewer and^ fewer clues suffice to touch 
orf tne recognition 'of the word or phrase, the tendency being toward 
reading in woW'-wholes. So reading is now by letters', now by groups 
^of let.ters'br by syllables, now by word-wholes, all in the same 
sentence sometimes, or even in the same wqrd, as the reader may most 

\ ' 

quickly attain his purpose." ' ' 

What' is. the Unit of Word Recognition? 

'Sperling (1963) presented subjects with a random matrix of 
letters followed immediately by a patterned mask/ The numbers of 
ietti?rs reported Increasfed linearly with the duration of the matrix; 
one letter recognised for approximately every lO msec to a limit 
imuosed by memojry. Together with Scharf , Zamansky and Brightbill 
(1966) where the masked recognitior threshold for familiar 5- 
letter words was roughly 90 msec, evidence was provided for serial 
processing of letters in a word at the icon level* 

Stewart, James and Gough (1969) found that the time between 
preisenla t ion of a word and the beginning of the response increased 
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steadily as word length increased* McGinnieb, Comer and Lacey (1952) 
selected words v^hich were of approximately equal familiarity but 

whlc> differed in length and presented them to S*s with a tachisto- 

f 

s-^ope. They found" that the Visual Duration Threshol4 was related to 

v/ord length* J 

i * 
f 

^ , Kaiail and Pearson (1972) presented target words which varied in 
length. In addition these target words had inflected endings such 

'ind ^ing which also v^aried in length. On the first 

/ 

exposure trial response^ latency was related to the number of letters 
in the roof of the word. On later trials response latency was not 
related to word length. This evidence is supportive of serial process- 
ing for the first trial, but < support'ive of wholistic processes for 
successive trials. The addition of any one of the three inflected 
* endings increased the amount of time required for recognition by an 
amount approximately equivalent to the^addition of one letter on to 
a stem. This finding regarding ''inflected endings also supports * 
wholistic* processing^^of well- learned units* ■ 

- In 1885 Cattell conducted the first^of two important studies 
whicli were to be used to support reading educators who favored whole 
wordmethads of teach ing reading . m the first study skilled 
rt-aders were asked to read a 'short selection from Gulliver's Travels. 



a*hey were also asked to name letters equal In number to the number 
of words in the selection. Gat^tell found the limb*' required to read 
an equal numbt^r of words and letters was approximately the same and 
concluded that the subjects were reco^gnir-iing wordr. as a whole much 
as though they were responding to a single letter un't. In a 
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subsequent study using the fail tachiHtoscope which he had invented. 
Cat Cell found that a short word could be responded to as rapidly 
as a letter. ^ 

Although word .shape is not necessarily the same as whole word 
recognition there is some evidence for wholi&tic processing in 
Pillsbury's 1897 study. in which words containing incorrect letters 
were presented tachistoscopically to subj ects . He found that 
subjects were able to correctly identify such words and concluded 
that the subjects were using word shape as the cue to recognition.. 
There was also some evidence that the first few letters of the word 
were seen more clearly since the misprints were most often detected 
near the beginning of the word. Criticisms of this conclusion are 
first that the words wer^j in context and the letters were not aided 
by a context. Second, it is possible that the subject was using 
only a word fragment rather than using the whole word for the 
recognition response. 

Work by Broerse and Zwann (1966) indicates that the beginning 
lenters in a word contain the most information as to its identity, 
Anderson and [)earborn (1952) refer to work by Zeitler in 1900 in 
which tachistoscopic experiments showed that capital letters and 
letters extending above and below the line were reported more 
correctly than others* Zeitler called th.ese ^^dominant letters*" 

Coldbcheider and Muller (cited in Anderson and Dearborn, 
1952) added to Zeitler' s list the initial letter of a word as being 
an imj^ortant partial cue used in word recognition* Sbtii reports 



•Kprtss the point of vicv; that Lhe function of these dominant letters 
in iu^r ;o preseive word shape as a cue, but rather to elicit the 
r.ron.i[u i.it ions of thp whole word. 

Vv^rlzrbles Inilutucing Word /^.ecognition 
.„ , — ■ ■ I 

Fiu^re are individual differences in strategies used in word 

recoi^ni.L ion. Samuels and^ Chen (1972) demotiscrated that adults 

rt'oogiii^ed tachistoscopicSlly presented words ^ ^-in children. 

It v\is shown that: a),aaults denionstrated mo^. d faster partial 

pcrct'p tioHh of a word in th^ absence of to"*tai recognition; b) 

adults had a. better ability .fo utilize cues such as first and last 

lot tors aiid word length; c) adults showed a greater willingness to 

^alter incorrect hypotheses as to the identity of a word. This 

e\#idcuce m part accounts for the adults* generally faster worH 

r^ccognition, 

Snith (1971) theorized that fluent readers use different 
^-tratugies than beginning readers in recognizing words or in reading 
.1 p.isf>cige. He ^tates that the fluent reader first tises syntax to 
pr-niict .i w(^rd and needs only^^ minimudi of visual cues from th^ ' 
jjruUL'd word to confirm this prediction- The fluent reader uses the 
j>rlnit\l word to confirm his meaning predictions. In contrast the 
t'.-' i 1 n 1 tu; reader u^ed the surface printed representation to arrive 

! ^ivr Imont ai vailations influence word recognition, Tulving 
ii (Ji'K'i (^1^)0/?") showed subjects a meaningful context which varied 
in ,»n>^unl ii:f ormation. Following the context ^ subjects ' 
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were chen immediately flashed a target woi . Speed of recognizing 
the target word was related to tne c'lnount of informaticn contained 
in the prior context. 

According to Tulving, a stimulus word (target) contains a certain 
air.ouat of information. The subject has to abstract this amount of 
"'-•'"lation before the wo.-^' can be id^tified. Some of this informa- 
U'U (in some cases all) can be supplied by the relevant preexposure 
context. ^ Under certain conditions, the preer^posure context may con- 
tain so much information that the subject needs little or none of the 
information from the target word to identify the word. ^ 

Rouse and Vernis (M63) and Samuels (1969) experimented with a 
preexposure context of only one word. This word could be an associate 
of (or relevant to ) the target word, or a nonassociate of (or irrele^ 
vant to) the target word. Recognition time of the target was faster 
after the associate word was shown fhat after the nonassociate word 
was shown. 

Stimulus variables affect the process of word recognition in • 
that characteristics^ of the Stimulus words may affect how fast they 
can he recognized* The Thorndike and Lorge (1944) word frequency list 
has been the imoetus for research in word frequency. Solomon and 
Howes (1951) conducted tachistoscopic experiments in which words 
with high frequencies were recognized faster than v/ords with low 
frequencies. Again in 1952 Solom.on and Postman demonstrated that 
words witTi high frequencies were recognized faster than v7ot*ds with 
low frequencies. 
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Broadbent (1961) summarized theories atterapting to explain this 
piionomenun of word frequency effect, Broadbent used the term '^sophis- 
ticated guessing theory^^ in describing his account for the word 
frequency effect. Neisser (1967) termed a similar theory "fragment 
theory," The leading proponent of the ''sophisticated guessing theory" 
or "fragment theory" i^ Nev/oigging. According to Newbigging (1961), 
vviien a word is presented at a short duration only a few letters of a 
fragment of the word is seen by t'^e subject. This fragment may be 
common to a number of words. The subject guesses the word with bias 
toward the word of greatest frequency cJ occurrence which incorporates 
the s^en fragment. If the stimulus is a low frequency word, the guess 
will be wrong and the experimenter has to increase the duration of 
the stimuli shown, "V/ord frequency effect" is obtained in this way. 

j't Qj.^^A A^ M^^^^g Word R ecognition 

The processes involved in word recognition can be viewed in 
relation to a model of reading. In 1971 Kling reviewed 85^4 articles 
on trie reading process in an attempt to come upon the most promising 
models describing how we read, Ivilliams (1971) grouped existing 
models into 5 categories:; 

1. laxonomic models* in which reading behavior is intuitively 
broken do'^Ti into several skills. 

2. Psychom.etr ic models in which reading is analyzed into 
several independent skills (factois) through the use of the technique 
of factor analysis. 



t 

} 
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3. Pr^ychological models which cart be further divided into three 
subcategories: behavioral, cognitive, information processing. 
Behavioril models describe reading ar> a process in which an appropriate 
verbal response is associated with a verHal stimuli through reinforce- 
ment. Proponents of this model are Skinner (1957) and Staats (1962). 
Cognitive models are exemplified by Gibson (1970) who describes learn- 
ing to read as passing through several phases. As the child becomes 
more skilled ir reading he learns to use the "structural principles'* 
to read in larger, more efficient units. Information processing models 
are exemplified by Venezky and Calfee (1970) and Smith (1971). In 
the Venezky and Calfee model two simultaneous processes occur during 
reading: integration of stimuli already scanned, and forward scanning. 
The forward scanning locates th^ largest manageable uni±^ and goes on 
to the next while the information in the unit is integrated. Smithes 
model contends that letter iden::if ication , word identification, and 
identification of meaning are all based on feature analysis. 

4. Linguistic models which have grown /rom research in lin- 
guistics. One example is Goodman^s (1970) model in v/hich the' reader 
decodes from the graphic stimulus not to speech, but directly Into ^ 
deep structure. ■ 

5. Transactional models w^^ich are exemplified by Rosenblatt 
(1969). She describes the quali ry of Che experience that the reader 
is living through J under the stimulus of the textj as the goal of 
reading. The process is an ac*" Ive two-way relationship between the 
reader and ttie text . 



ERiC 



Of trie five categories, only the psychological models deal 
explicitly with the problem of '^^^v a word is recognized la reading, 
Wiilians .(1971) states that nio-^t of the, models are too coniprehensive 
.R.ither, L would like to see ns tarn our attention to certain 
limited areas and attempt to refine certal-n notions that at 
this point need sharpening. We need '^paitial" models that 
are specific, rigorous and testable, Samaer^A^1971) three- 
stage model of the .recognition of flashed words provides an 
example.^ The output of the model is well-specif led > the 
processes are carefully described ^ and data in support of 
the model are presented* (p. 158) 

Samuels' (1971) three*-stage model of the recognition of flashed 

words referred to above is called the Hypothesis/Test Model of word 

recognicion. The model has been revised (Samuels and Chen, 1972) 

and now has i four stages: 

^ Stage 1 ; (infomation use) Information from the reading 

qiaterial already read (or^ in Tulving^s experiment ^ the preexposure 

context) is utilized, e*g.. Father the green , 

Stage 2-: (hypothesis triaking) . Information from the reading 

materials (or pre^posure context) as well as knowledge of the 

structure of English 'is used to formulate hypotheses, i.e., make 

f 

predictions of what the n^^v^t word (or 'target word) will be, for 

example J Father cut the green (next work could be emerald, 

grass, money, plant , etc.). 

f 

^ r 
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StaBQ ] : (test) The hypothesis is tested using new information 
gatheced trom partial perception of the next word. Information usc^d ; 
to test the hypothesis may be a letter, group of letters, or word 
shape, e.g., Reader sees letters "gr'' which match the word "grass/* 

Stage 4 ; (accept/reject) If the next information matches one 
of the predicted words, the hypothesis is accepted and recc)gnitiou 
is rapid* If the new information does nof match any of the predicted 
words, Che reader must engage in pareful time-consuming visual analysis 
to recognize the^word* The process of word recognition described in 
the Kypothesis/Tesi: Mcdel is similar to the pVocess of speech percep- 
tion first advanced by Haiie and Stevens (1959) who'^ called this process 
analysis by synthesis* The essence of the process is that the listener 
generates guesses/ as to what a speaker will say and then compares the 
hypothetical signal with the real ones^ i.e.^ the one produced by the 
speaker. The perception of speech is achieved even though the listener 
does not receive the speecl signal clearly or in totality. This work 
is supported by Miller ^ lleise, and Lichten (1951). They found that 
words auditorially presented in context and with noisy background 
were more correctly identifio^ than words auditorially presented in 
isolation with noisy background* 

While Che liypolhesis/Test Model has proven useful in accounting 
tpr the role of context in word Recognition, It has one major 
problem* The amount of^ time necessary to generate a prediction is 
in the neighborhood of 200 ms (?osncr~ and Boies » 1971). Since it only 
takes about 250 mc or less to recognize a word 5 this model does not 

■* • , 
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account for the high speed recognition responses of fluent readers 

rt-ading meaningful material* Since the Hypothesl'^/Test procedures 

are too slow for what goes on in actual reading, the best we can say 

for it in that it may account for intermediate levels of reading and 

t i 

for tachistoscopi^^recognition. To account for' the actual reading 

^ J* 

of fluent readers the Hypothesis/Test Model requires further refine- 
ment. 

Cloze 

— . — , — ^ • 

The cloze technique is a procedure in which words are deleted 

^^t random or according to some predetermined pattern and the reader 

f ^ ^ ' - ^ 

or listener fs asked to fill in the missing words. The techxiique 

vas introduced some 20 years ago by Wilson L. Taylor as "a new tool 

for measuring readabilityV* Investigations usin^ jcloze procedure in 

^" )' - ^ ' m"' ■ 

the past vhave focused on thi?fee areas; cfeze as a measurement device 
of language variables, cloze as a mea^Ore of .readability 3, ^ui cloze 
as a f^asure of comptehension* 

' Kennedy and Weener (1973) reported the li^e of the clo^ technique 
wi>h below average third grada readers in individualized training 
scissions* The positive effect of cloze visual training found in this 
study is in agreement with the earlier research done by^.Best Qfy?!)* 
who also improved the reading compreheasion of underachieving readers 
by-trai,ntfig them with the cloze procedure. 

A study by Kingston and Wiaaver (,1^70) made no attempt to measure 
.an increase in reading proficiency, but rather used cloze procedure 
with culturally disac^antaged first graders as a p'^edictor of first 



grade reading achievement* They found that clpze procedures can be 
used with first grade subjects and do predict effectively* Kingston 
and Weaver used a variety of cloze forT.ats including any word cloze, 
multiple choice, lexical cloze, and aural-reading cloze, raudc^ia, and 
every nth deletions. These techniques were used in conjunction with 
a I inguage experience approach to beginning reading. This study is 
the most energetic application of jcloze procedure in a real instruc- 
tioaal situation. 

The fel^studies wliichjikve given supDort*to the use of cloEe as 

a meatts^of instruction have in common a real-^' attempt to adapt the 

t 

cl(!>ze procedure to ins t^uctionak situations . There also seems to b^ 
some evidence that deletion of lexical e'lements is superior to an 
every nth word sy^ten which tends to correlate most with IQ. T^erhapj 
the 'laost striking overall feature of the researc-h ^on using cloze as 
an ' instructional device is the lack of consistent findings. There 

does seem to be feome 'direction for further research. Future , studies^ 

I 

should employ lexicaU element deletions j actively^ teach strategies 

^' . . " ^ ' r 

for. making the closure, use more sophisticated design and measures, 

and perhaps' useysubjects relatively less exp^erienced in treading, 
Au t oma t i c i t y 

A concept which must be ^described in this discussion of word 
recognition in relation to reading comprehensfon is that of auto- 
maticity. Samuels (1973) has stated lihat in.order to have fluent * 
reading with good comprehension, thf student must be brought beyond 
acruracy to automatUitv In decoding. 



The need for '^automatiic habits'* in reading is not entirely a 
new idea. Huey (1908, p. 104) wrote, ''Perceiving being c^n act, it 
is performed more ea4lly with each repetition.,, to perceive an 
entirely new word*., requires considerable time and close attention... 
repetition progressively frees the mind from attention to details, 
makes facile the total act shortens tlie time, and reduces the extent 
to which consci1:)usness must concern itself with the process. In 
Tries (1963) book Linguistics and Reading one can find statements 
about the iraportance of automatic habits, but the term ''automaticity" 
is not defined, nor are there explanations of how these automatic 
habits are developed and measured, l^ile there is a research litera- 
ture on autoipati city in the psycho-motor domain, there is virtually 
nothing in the verbai learning-reading domain. 

To appreciate the power of '^'automatic decoding" as a psychological 
process, it is necessary first to discuss the limits of human attention 
A quarter of a century of research on attention has led to the conclu- 
sion that the brain acts as a single channel processor. This means 
that at any given moment, attention can only be at one place at a 
time. If two sources of information are presented s'imultaneously to 
a person, each of which demands attention for its processing, the 
individual finds he cannot process both simultaneously* The individual 
must choose between ^them. This dilemma has'^been described as the 
''cocktail party "^oblem,'* a situation one encounters at, a party where 
there are a number of interesting conversations going on at the same 
Cime and competing for one*s attention. Several choices are available 
CO a person faced with competing sources of information. One choice 



involves attending solely to one conversation and ignoring the other 
sources. The other choice involves attention switching. The indi- 
vidual may be able to follow two or ino^e conversations by rapidly 
switching attention back and forth. 'However, at any moment, one*s 
t^ttenCibn can only be on one conversation at a time. The fact that 
the brain acts as a single channel communication device and can onJy 
be attentive to one information sour.^.e at a time poses important 
limitations on the beginning reader with regard to comprehending 
what was decoded. What is remarkable about automatic processes is 
that they enable a behavior which formerly required attention to be 
run off without the services of attention. This is tantamount to 
putting a plane on automatic pilot, thus freeing the pilot to direct 
his attention to other things which demand it. Wliile numerous behavr 
iors such as tying one*s shoe lace or riding a bicycle can be 
developed to levels wiiich enable them to be performed without atten- 
tion, it appears that the one important area of human behavior which 
regardless of the amount of practice one gets, cannot be performed 
automatically is that of comprehending language. To comprehend 
visually or auditorily presented language requires the services of 
attention. 

One can define "automaticity** as follows: A behavior is auto^ 
matic when it can be performed without attention. Under ordinary 
circumstances, walking is an automatic be],avlor. However, when the 
ground Is icy, attention must be used to prevent falling. Another 
wav to approach the problem of defining "automaticity according to 
Lalierge (1973) is to consider two tasks which at the unskilled stage 
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could not be performed simultaneously- Two such behaviors which 
cannot by performed together at low levels .of skill development are 
sight reading music vjhile at the piano and shadowing speech* After 
training, if both tasks can be performed simultaneously, at least 
one of them is automatic. Highly skilled piano players can sight 
read tnusic and shadow speech. In this case, it is the piano playing 
which is , automatic • 

Another example involves automobile driving, since there are 
interesting parallels between it and reading. At the beginning 
stages of driving, the student finds that the mechanics of operating 
the car ar^ so demanding of attention that he finds it difficult, 

* X 

if not impossible, to comprehend conversation while he is driving. 
OncG^'the student becomes a skilled driver, the mechanical aspects 
of operating the car get done with no attention, leaving him free 
to focus attention on processing Conversation at the meaning level. 
Only when some danger signal oQCurs is the driver forced to direct 
sustained attention back to the vehicle. When sustained attention 
is brought back on the mechanics of driving;, he finds it impossible 
to comprehend .conversation. 

Just as in the examples from the psycho-motor area, where we 
find important changes taking place as one progresses from unskilled 
to skilled stages of performance, we find similar changes occurring 
in reading. At the beginning stages of learning to read, the 
student's attention is focused upon the decoding aspects of the 
task. Since processing information for meaning also requires 
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attention, as long as the reader's attention is on decoding he cannot 
comprehend what he has read. 

The fluent reader, unlike the beginning reader, is able to decode 
automatically without the services of attention. Thus, he is able 
to attend to processing meaning at the same time that he is decoding. 
Only when a new word appears is the reader's attention directed back 
to the task of decoding. Once the decoding problem for the new word 
is solved, the reader ^s attention can be brought back to processing 
meaning. 

As mentioned earlier, the beginning reader cannot easily compre- 
hend what he has decoded because attention is not available for 
processing meaning. Unskilled readers' can access meaning, however, 
by rereading a passage several times. The first few readings bring 
the printed material to the phonological level where it is as if the 
student were ^'listening" to it rather than reading it* Once this 
point is reached, the student is then able to switch attention to 
deriving meaning from what he has decoded. Teachers who are aware 
of how difficult it is for beginning readers to access meaning often 
allow their students enough time to read a passage silently several 
times before testing their comprehension or asking them to read aloud. 
This procedure allows the student enough time and trials to switch 
attention to comprehending the material. 

Method 

Hujnects and Design 

The Minneapolis Public Schools gave the writers a list of EMR 
teachers v^ho would probably be willing to cooperate in such a study 
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as ours. Three classrooms were selected to use the materials with 
an age range comparable co the Archwamety and Samuels (1973) study. 
Another 3 were selected with comparable age ranged to serve as com- 
parison classrooms. Three classroom teachers used the materials 
for approximately one half hour a day for fifteen weeks and three 
classrooms were used as coraparison groups. The average IQ of the 
children was 72, with a range of 53 to 86* The average age was 
11.3 years with a range of 9.2 to 13.2 years. There were AO chil- 
dren in the 3 classrooms using the materials and 29 children in the 
classrooms used for comparison* A nonequivalent control group de- 
sign was used* ^Because the subjects were not randomly assigned we 
have pretest data*^ 

The first year of field testing the Hypothesis/Test Model 
training program followed an Qclectic approach to the evaluation 
of the materials. The roles of this evaluation were to 1) examine 
the feasibility of this partial reading program, 2) improve the 
operation of the materials in a classroom settings and 3) assess 
the skill achievement of children using these materials. The 
schedule of ^.ata collection and evaluation activities was as 
follows: 

October, 1973 Consent obtained from principles and 6 P^IR teachers 
in the Minneapolis Public Schools to participate in 
the field testing*^ 

November, 1973 Introduction of teachers to the materials and pur- 
poses of the field testing through individual 
meetings with the teachers. 

December, 1973 Pretesting in all o classrooms using the tests from 
the Arcliwamerv and Samuels (1973) study* 
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January- Program implementation in the classrooms, weekly 

April, 1974 observations in the three classrooms using the 

materials and weekly conferences with the teachers 
using thp materials. 

May, 1974 Posttesting, using te$ls from Archw^ety and. 

Samuels (1973)* - 

Description of the data collection instruments or techniques 
The instruments used in the pretests and posttests to help 
determine student achievement were 1} a test of word identification 
in tbntext which was designed to test the child ability to identify 
unknown target words in compelling and ambiguous context; 2) a 

''.."/.'' 

modified cloze test which was one measure of reading comprehension; 

s 

3) a test of the seven component ^^skilJs being taught, in the program. 
These tests were ^iven individually by the ©valuator and a research 
assistant before and after the units were completed by the classroom 
teacher* Further description of the tests follows later in this 
section* 

Feedback from the teachers was obtained In scheduled weekly 
conferences which included questions coiicerning: 1) what lessons 
were covered duting the week, 2) completeness of instructions and 
mateifials included in the daily lesson plans, 3) suggestions for 
improvement in lesson procedures, 4) conflicts with other reading^ 
lessons used by the 'teacher, 5)^ enjoyment' of the materials, 6) 
confidence in using the materials* Also in the weekly conference 
the teachers were asked for comments and conce;rns about the 
materials. Occasional observations (about one a week) provided 
information on whether the materials were used as well as on 
teacher and student behaviors during the lessons. 
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.^'-i. ''t< r .sa^)^t ions were incorporated ^nto the remaining units 

tM. . ru^r,im to ho cor^')I^LGd or taken note -of for incarporation 

revision. A suggestion was judged to be worthwhile 
♦ 

. Kv',u.il an^ pracLicaL bases after discussion of t^^uggestion 

tc^ic^.t-^r and evaluator. Improvement of the units was' the 
ri^.uv iocw::, oi tho evaluation and continual teacher feedback was 
t"- pr.ve^'? ust>d for suggestions for program improvement. Student 
!.'nt'VL-7;eut w.is ^.onsiderod, but only as one aspect of the evaluation 
'^•Kit•IU nievemear results %are of use for information about whether 
iji^iL^ for the classroom teacher are as effective as the original 
. xptTiraentai set-up with research assistants doing the teaching*- 
::.?'> ovaiuation could be described is a pilot test of the prt)gram 
^laLL-ri.ilb a<id final judgments as the "worth'* of this program are 
UK i icludrd in the evaluation. The aims of this evaluatiOri are*'"^^ 
i:^ipU'%^eTnent of tht- materials and' feasibility of the program. 

^L^ion of iiistructional materials used ® 

H\ potiics i^^/Te.3t : The following subskiljls and the methods of 

^ I. 

^'I'M'tjon ^ltc derived from a task analysis of the Hypothesis/ 
^' ' ^^^^^i 1 word recognitiion (Archwamety and Samuels, 1973). 

rai^. rials used by the tochers daring the 15 weeks on instruc- 
s» based on the following subskills: 

; iTMnin^ in the ability to construct a word given an 

^..t!--' -..umJ. Students were given lessons of the following nature: 

^^tirtiulus situation: Teacher says, "Tel.. nie a word start- 
ing with the sound /p/.'^ 

KesporiKU situation: Ch ^ ' ] gives a word starting with 

t[i< ^ sound ♦ 
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2, Training in the ability to tell the starting letter of 
a word just heard. Students were .?^1ven lessons of the following 
nature ; 

Stimulus situation: Teacher asks, ''What is the first 

letter in the word *girl*?" 

Response situation: Student gives the name of tiie initial 
^ letter in 'gxrl\ 

3. Training in the ability to visually recognize the initial 
letter of a word heard. Students were given lessons of the follow- 
ing nature: 

Stimulus situation: Teacher says, "Wliat is the first letter 

in the word *boy*/^ Children choose 
from the printed letters b c d r. 

Response situation: Student responds by indicating the 

letter b. 

, 4. Training in the ability to use auditory context to predict'^ 
words that could logically follow in a sentence without hearing the 
initial sound hint as to what the word to follow the context might 
be,. Students were given lessons of the following nature: 

Stimulus situation: Teacher says, "My mother cooks in the 

Response situation: Students predict the missing word» 

5. Training in the ability to u^e auditory context to predict 

word(s) that could logically follow in a sentence b'-^ariag just the 

initial sound hint as to what the word(s) to follow the context 

tniv^ht be. Students were given lessons of the following nature: 

Stimulus situation: Teacher says, "The cat ran ifter the 

m 

Response situation: Students predict wiiat the missing 
I word night be. 



6. Training In the ability to use vibiiaJ context to predict 

word(s) that wouJd iogicalJy follow in a sentence without seeing 

tiie initial letter hint as to what t!\e word(s) to follow the context 

miglit be. Styidents were givt-n les.sons of the following . itnre: 

Stimulus Situation: Teacher shows th.e following m printed 

' orm: The children open the . 

Response situation: Students are asked to read and predict 

the word in the blank. Teacher tells 
students word tiiat cannot be read. 

7. Training in the ability to use visual context to predict 

word(s) th.at could logically follow iu a senten(^e seeing the initial 

hint, as to what the word(s) to follow the context might be: 

Stimulus situation: Teacher shows the following in printed 

form:; The girl ate the b . 

Response situation:; Students are asked to read this and pre- 
dict the word in the blank. 

8. li\ 'dd Ition to the subskills , vocabulary used in cloze 
storiet. wa:> included in the naterials* Daily vocabulary practice 
was a [)art eac'n lesson along with subskill practice^ 

"i'he concept of automatic! ty was explained to the 3 teachers 
using the materials, and thev were asked to encourage speed, not 
]u<i <ic curacy, in ail responses of the lessons based on the skills 
d t.' s L r i b e d a o v tj . 

rests of Student Ach lev em eu t 
Mod I f led rloEe Te ' > t 

Tiie m<Uerjal used was an H'' by 11'* piece oi paper on which a 
passage was printed* iVenty words In this passage were deleted 
except tor their initial ]vt tet s. Ihv [)asr.cige w^ls as lollows: 
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Bobby and Johnny went to the 2, , They saw k , ch , 

t , 1 , birds, m and many other animals. Bobby 

liked b^^ animals bv^ Johnny liked s animals. Bobby 

bought some f_ to feed the sea lion. Johnny gave c 

to squirrels to eat. When it was getting d the boys 

r their bicycles .ick h * They put their bicycles 

in the g • Then, they drank some w_ . Their sister, 

Patsy, was sewing some clothes. She had with her some 

th and a n After supper, everyone was in the 

living room singing. Mother was playing the p , and 
father was playing the v . It was a j day. 

The following instructions were used: ^ 

Today we are going to p .y some guessing games. You 
and 1 are going to read this (point to the experimental 
material): When we come to a blank such as this (point 
to tne first blank) you have to guess what the word in 
the blt'.ik should be* The word you guess must start with 
the letter you see in the blank. Any questions? Let^s 
start. 

The child read the passage and the tester helped the child 
read any word the child could not read. When the child came to a 
blank, if the blank was at the end of the sentence the tester 
asked, '^Can you guess what the v/ord in the blank is?" No help was 
given on the target word* If the blank was not at the end of the 
sentence, the child was asked to read on to the end of the sentence 
Then Che tester asked » "Can you gues;s what the word in the blank is 

If the child guessed a word whicli 

1. jotarted with the letter appearing in the blank, 
2» was grammatically correct, 
'3, made sense ^ 

he re eel ved one point for that h Lank * If he failed in any of these 
three requirements iio received zero points for that blank. 



Word Identification In Context 

The mater iairi used were two sets of ten 5x8 index cards* On 
each card was typeu^ritten a sentence. The last word of the sentences 
was underlined in red and called the target word. The words before 
the targe't word were called the context. During the test the tester 
sat opposite the child at a tabio. He or she covered the context 
of a sentence, with a blank inde.% card. Only the target word uas 
exposed. Ihe tester then asked th^e child, ^'Can you read this word?'^ 
if the child read the target word correctly, he was ready for tiie 
next trial. It the child could not read it, the tester said, "Let^s. 
try it this way.'* The tester then exposed the context and said, 
"Read from here.'' pointing to the first word of the context. The 
tester helped the child read any word the child could not read until 
the child came to the target word* If the child could then read 
the target word by [ilniselfs he received one point* If he could not, 
the tester asked, "Can vou make a guess?" If the child guessed 
correctly, he receiv^^d one point! , If he guessed incorrectly or 
refused to guess he received zero points* Thed, the child was 
ready for the next trial or sentence. The tester gave no help 
(Ml Uie target word. The child was given one point only if he gave 
the same word as appeared in the sentence* 

Sentences in first set were intuitively designed sxich that 

the Context seemed so conpellln?; tliat the target word could hardly 
he any othier word. These ten sentences were: 

1. The Apollo astronauts went to the moon. 

2. It is dark at n Ight . 

3. W]ien it is dark, we turn on the Ug j^ t . 
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4. Mother sewed her clothes with a needle * 

5, Father pounded the nail with a hammer « 

6. I saw the smoke coming-out of "^he ch imn ey * 

7. That sick man was sent to the hospital . 

8, ;^)ut the ring on my f jjnger « 

9, Mr. Smith has two sons and three daughter s. 
10, The loud noise the sky makes when it rains is. 

called thunder . N 

Sentences in the second set were designed such that the context 
might suggest some of her word than the target word. The context in 
the second set was not as compelling as that of the first. The ten 

sentences in thi? second set wfere: 

^' 

1. That fierce animal is a tiger * 
^ 2. There are f j^sh in the lake . 

3. The car is making a funny sound . 

4. At the hosjfltal, there are nurses . 

5. The teacher told us a joke ^ 

At Christmas, Alex received a lot *of gifts , 
^ 7* Father keeps his tools in the garage * - 

^* He.ws from the newspaper . 

9. Mother^ Ixkes' to drink coffee r 
10. We drink ;fiilk. . ^ ■ ' 

H>^othesis/Test Component Skills Test 

Pa.rt I Auditory Test , ^ * ' 

1.1 Testing t^e use of context to oredict word(s) that could 

logically follow in a sentence. 
Instruction : 

W,e are going to play a game. I'll say some- 
't:lixng and youM.l guess what 1 am going to 

say next. "Oh ^Sundays, we go to the 

Wliat word do you think comes next? 
*'l*^put on my ice . '* 
^'Johnny drinks a cup of 

(real test) 

1, Father called to . 

2. We write on the 



3. Mother ^leaned the 

4, The dog bit the 

. (^ats 1 ike 
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6, i'^strohauts can walk on the 

7. After supper we wash the _ 
When it rains I put on a 

9.^ The mailman delivers 

10, At noon we eat 



Testing the use of context and partial perception to predict 
word(s) that could logically follow in a sentence. 
Ins true t ion ; 

We are going to play another gameJ 1*11 say 
something and you* 11 guess what word comes 
next* I'll help you guess* Tommy sat on the 
"ch " What word do you think comes next? 

^'Father took ine to the picture show. Vie saw 
a good m 

"He is my fr . " 



(real test) 



1. 


Father hit the b * 




2. 


In the classr(.^om, we listen to the t 




3. 


Babies don^t walk, they cr 




4. 


Can you stand on your h ? 




5- 


r found a shiny new p 




6. 


Father pounds nails ^ith a h 




7. 


A garden has fl . . : 




8. 


On my birthday j 'mother may bake a c 






During the summer, I can ride by b_ 




10, 


In bed, I cover up with a bl 





Testing the construction, of a word starting with the given 
sound . 

I ns tract ion : 

We are going to play another game. 1*11 say a 
sound. You'll tell me a word starting with 

that sound. '*p Can you tell me a word 

starting with that sound? 



1,4 Testing the ability to catch the initial sound of a word, 
' Instruc tion : 

"We are going to play another game* 1*11 tell 
you a word. You'll tell me what letter of 
the alphabet it starts with. %oy" (flash 
card). , uniat letter does it start with? 

"girl" 
"man" ' 

' Now you'll have to do it without a flash card, 

''dog" 

What letter does it start with? 
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"cat" 
"bird" 




(real test) 

1, grass 

5* 



bread 
blue 
thunder 
chair 



&, 'bat 
7* ' dog 



9. 
10. 



table 

hat 

water 



Part II Wi Itten Test 

— — — ; f 

2.1 Testing the use of context to predict word(s) that could 
logically follow in a sentence. 
I nstruction : 

- - ^^^^ ^^^^^ sentence and tell me what word comes 

next* 

I like t(j eat * 

She has a _j 

Mother called to the - 



(real test) 

1, I open the 



2. The pen is on the 

3* Do you know my 

4, I walk to the 

5. I can paint the 

6* Firemen ride in _ 

7, Batman Is on ^ 



9* 

10, 



A jet lands at the ^ 

I can sign a 

The warmest season is 
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2.1 Testing ^the use of context" and, partial perception to predict 
^ word(s) that could logically follow in a sentence. 
Instruction: 

- Read the« sentence and tel3^ me what word comes 

We hit* the b \. 

The dog 'chased the c . 



next . 



There' are a chair and a t 
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^^al te^)* ' " 

i.' He likes to eat p^ , 

J 2\ Nary likes tq.s . 

' - / 3. She bought a c ^. 

4 . He saw a m 

^ 5, Tne house was built of br 

6. Some airplanes are j_ , 

7,. T have^a new pair of sh . 

8. Some children are boys and some children are g . ' 

9. The mouse ate the ch__. 

10. At tjie circus, I saw a cl . 

Part III Cross-modal test (auditory -f visual) 

Testing the abilit)? to recognize the initial letter given a word 
auditop^ally. ' - 

Instruction : 

Listen to the word *'boy.** What letter does it start with? 
/show m b X i) 

Listen to the word **girU* What letter does it start with? 
(show c f g z) 

Listen to the word "cat.** What letter does it start with? 
(show c m g b) 

(real test) 

Listen to the word: Wliat letter does it start with? 

1- grass 8 P q y 

2. bread b d p q 

3. blue d p b q 

4. thunder t f h 1 

5. chair c e o u 

6 . ba t q p b d 

7. dog q b d p 

8. labie f h t 1 

9. hat n h u y 
10. water * v v; m h 
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Results 

In all tests the analysis was a pretest to posttest comparison 
using the student's test. The posttest scor^i> of the classrooms 
usin^ the materials were compared to their pretest scores* The 
posttest scores of the classrooms not using the materials were com- 
pared to the pretest scores for those classrooms. Gain scores were 
used in the analysis rather than analysis of cova.iance because gain 
score analysis is easier to interpret and the assumptions are less 
stringent. The number of subjects on the different measures varies 
slightly due to absenteeism on testing days* - 

Pretest and posttest comparisons of the seven component skills 
of the classrooms using the units follow on Tables 1 and 2. Pretest 
and posttest scores for the same time period from the classroom's not 
using the units are shown on Tables 3 and 4* Table 1 compares pre 
and post reaction times for the classrooms using the units. Table 2 
compares pre and post number correct for each component skill for the'' 
classrooms using the units. Table 3 compares reaction times for the 
classrooms not using the units before and after the time period iu 
which the units were used. Table 4 shows the number correct for the 
classrooms not using the units before and after the time period in 
which the units were used. 

It can be seen in Table 1 that the reaction tin^ gains on the 
component skills made by the classroom using the units were significant 
at the .05 level on five of the seven skills » and in Table 2 one notes 
the number correct gains were significant at the .05 level on three of 
the seven skills. Tne significant gains made by the classroom not usini 
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TABLE 1 



% . MEAN REACTION, TIME FOR CLASSROOMS USING MATERIALS 



CaTsponent ^111 



P^retest FoRttest 



SD N X SD N 



t P value 



1.1 Auditory Pr^- . * 

diction Without Aid 1.35 .53 ' 40 1*09 .41 40 3.67 .001 



1.2 Auditoiy Pre- / ^ 

.diction With A.ld 1.06 .47 40 ,81 .32 40 3-22 ^ .003 



1.3 eonstructing a , 

Word Given a Sound 1.9.6 .78 40' 1.77 .71 40 1.61 .115 



1.4 Telling First 

Letter Given Word .74 40 1.25 .84 40 2.37 .023 



2.1 Visual Predic-- 

tion Without Aid 1.18 .57 40 *89 .38 40 3.50 .001 



2.2 Visual Predic- 
tion With Aid , 1.16 .71 40 .94 ,54 40 2.22 .032 

\ % 

3. Visual Recogni- 
tion First Letter 

Given Word 1-75 .61 40 1.54 .87 40 1.77 .085 



Note — time Is given in so^conds. 



ERIC 



Component Skills Abbreviations 

Given a spoken sentence with one word deleted completely, 
S can insert (orally) an appropraate word. 

Given a spoke n sentence with one word delet,ed except for 
the word*s initial letter sound, S can insert (orally) ^ 
^an appropriaD'e word* 

Given a sound S can construct (say) a word starting with 
that sound, ' ^ - ^ 

G"»ven a spoken word, S can state the initial letter, 

^,<}iven a v isually presented sentence with one word deleted 
completely, S can insert (orally) an appropriate word. 

Given a visually presented sentence with one word delisted 
except for the word's initial letter* S can insert (orall/) 
an . appropriate word* 



/ 



TABLE ? 



NUMBER CORRECT RESPONSES FOR CLASSROOMS USING MATERIALS 



Component Skill . Pretest Posttest 



X SD N X SD N 
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' y value 



1* I Auditory Pre- 
diction Without Aid 9,73 0.55 40 9.90 0,30 40 ^2.01 



.051 



1*2 Auditory Pre- ^ 

diction With Aid 9.15 0.74 40 9.40 0.78 40 --1.^1 ,ai5 



i.3 Constructing a 

Word Given a Sound 6.58 1.22 ^0 6.74 1,26 40 -.68 .498 



1,4 Telling First 

" Letter Given Word 8A0 2,12 40 9.13 1,40 40 --3.38 ,002 



2,1 Visual Predic- 
tion Without Aid 8.90 1.15 40 9.28 1,59 40 -1.66 .104 



2* 2 ^Visual Predic- 
tion With Aid 8.50 1-75 40 9,08 1.59 40 «-3.i6 .003 



3. Visual Recogni- 
tion of First Letter 

Given a Word ' 8.60 1.80 40 9,40 1.22 40 -3.88 .OOil 
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TABLE 3 



KEAN REACTION TDIE FOR CLASSROOMS NOT USING MATERIALS 



Component Skill 



Pretest 



Posttest 



X SD N X SD N 



? -ralue 



1.1 Auditory Pre- 

' diction Without Aid 1..26 0.39 29 1.33 0.62 29 -.59 .561 \ 



1.2 Auditory Pre- 
diction -With Aid ■ 0.99 0.29 29 0,92 0.28 29 L.04 .308 



1.3 Constructing a / 

Word Given A Sound 1.87 1.04 29 1.93 1.03 29 -.36 .7.23 



1 ,'4 Telling First 

Letter Given Word 1.39 0.62 29 1.40 0.61 29 -.03 . ,'J73 



2. 1 Visual Predic- 
tion Without Aid 1.52 1.05 29 1.29 0.71 29 



1.51 



.143 



2.2 Visual Predic- 
•■^tion With Aid 1.31 0.55 29 1.18 0.58 29 



.99 " .331 



3. Visual Roc03ni- 
tion of First Letter 

Given a Word ^ 1.91 0.93 29 1.85 0.71 29 



.41 



.688 



Note — time is ^/ven Jn seconds. 
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TABLE 4 



CotiBvCT RhSPONSES FOR Clj\SSROOMS NOT USING MATERIALS 



Pretest 



Post test 



SD N X SD 



P value 



1 , 1 rv^rv Pr.- 

'i »ti \ Witr^.^ut- AiJ 9.52 0.69 29 9.69 0,4? 29 



-1.31 



.202 



1 , . '\ id il t V r 



Witn Mel 8.86 1^ 29 9,24 0.83 29 -1.61 A18 



1 , ^ ^ t rue I i'^^; a 

W -rj i::vr'i .i S^r^mH 5.66 1 . 37 29 6.45 1,43 29 



-3*54 



,001 



:.^trr ^fv.^Word 1.66 29 8. 52 1.66 29 



.61 



.546 



\ 1 



8.07 1.92 29 8.43 2.01 29 -lA] 



,277 



SIM I K< . 1 ~ 

. f Fit ? : * t t ' T 
. ! ^.14 K7S 2^^ 8.45 1 .55 29 



.98 



.338 



ERLC 



38 

the un:ts wss on only one of the sevep skills for reaction time and 
there were no significant gains when the number correct was measured. 

ilie susnnary results of the inodifie<^ cloze test are shown on Table 
5. The analysis of the modified cloze test shows that the classrooms 
using the units filled in significantly more acceptable words than the 
classrooms not using the units when each group was compared pre to post. 

Table 6 shows the ^re to ppst comparisons on recognition of words 
in context for the classrooms using the materials and for those not 
using the materials* As can be seen from Table 6, both groups of class- 
rooms made significant gains on this measure. 

Both sels^t classes gained significantly on the total number of 
target words correctly identified* lassrooms using the materiaia 

made significant ^ains on both ambiguous and compelling target words. 
Tlie classrooms noc using the units gained significantly on the words 
in ambiguous contexts Both sets of classes identified significantly 
more target words in the compelling context. 

Tne weekly observations and conferences with the teachers using 
the lAiits provided the following information: 

1) Tnc materials were easily implemented into the existing read- 
ing program.. Tne matri^ials in this program did not conflict with the 
usual reading activities* 

2) Tlie teachers did- use the materials approximately 1/2 hour per 
dav lor IS weeks, 

1) Teachers Individualized the materials in an appropriate manner 
according to teacher style and skill needs of the children. For example 
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Tab J e 5 



NU.MUIR Or ACCM-TAP.I-.r: WORDS IN BLAJ.'KS 
FOR irit. MODIFIKn CLOZE TEST 



Classrooms using materials: 

Protest 



X 

11.69 



SD 
3.62 



N 
36 



13. 6A 



SD 

3.37 



N 
36 



-5.20 



P value 



.001 



CL'^SSROOMS NOT USING yi.\TERIALS; 
?r_etc^st 

X ■ SD N 

10. A2 3.7b 26 



X SD N 

11.27 4.75 26 



-1 .36 



P value 



187 
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TABLE 6 



NUMBER CORRECT FOR WORDS PRESENTED IN COMPELLING 
OR AMBIGUOUS CONTEXT 



Classrooms using materials: 

X pretest 



Compelling context; 
post test^nrPtesL 



8,35 



P value 



_ '_ O '^ T - "j^ 5-t 

SD difference N t 
9,19 1,38 37 3.68 <-005 



Ambiguous contest: 
posttest-pretest: 



7.19 



8,57 



2.27 



37 3.70 <.005 



Total: posttest- 
pretest 



Pnq ttCBt-*co^:loellln^>- 
ambiguous 



15,54 

X compelling 
pes ttes I 

9A9 



17. /e 

X ambiguous 
u.osttost 



3,16 



37 4.26 <.005 



SD difference N t P value 



1,59 



37 2,58 <,01 



Clabsrcom^> not using naaterials: 

X pretest 



Compelling context 
no^t te'-^t-Dret rst 

A^b i r,uous c on text: 

POS ttO^' -DTiHr^'l 



7.82 



5.9'^ 



X nopttest SD difference N t P value 



8.32 



7.46 



K71 



1.64 



1,55 < .10 



28 4.95 <*005 



Total : post t or t- 



13,75 



15.79 



2.30 



/4.32 < .005 



X compel lino; x arrbir.uous SD difference N t P valr,e 
posttt f onstt<^«^r „ 



8.32 



7.4h 



1.85 



28 2,44 *^,05 
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one of the classrooms made the vocabulary practice into a game called 
''Bust-it" and the teacher requested that the short cloze stories be 
written on tagboard rather than individual dittoed sheets because they 
would be easier for her class -to vise, 

4) The teachers enjoyed the r-.-^.terials and asked to keep them. 

5) Tlie children seemed to enjoy the units* Ivhenever ohsei"ved, 
the children in all three classes were cooperative and used the mater- 
ials as instructed. 

Tl\e teacher at School 1 had Fuent much of the school year on 
lett^ sound—letter syaibol correspondence prior to the use of the 
Hypothesis/Test materials* Her class was able^ to begin immediately 
with vocabulary practice along v/ith subskllls 2 through 7. She used 
the ''Bust-it" vocabulary game in whicii the class was d-ivided into two 
groups for practice. Tlie children were eager to play whenever the 
class was observed; the teacher said she continued with this approach 
to vocabulary throughout the 15 weeks "because the kids really enjoy 
it." She requested that the close ^^tories be v/x-itten on tagboard for 
her clr'iss since it was easier for them to attend when they did not have 
individual dittoed cloze stories. Tne children attended to the lessons 
whenever observed . 

l"ne teacher at School 2 followed closely the directions given in 
thi' matt^rials. After completion of the 15 weeks she stated she "will 
always do clo/e ])e^ause the children like it and it holds their atten- 
lion," She pr.utitod lot i or ^oiuk'--- le t ter symbol correspondences with 
the children in hc-r cl.i'^s who were not skilled in tiii.'^ ability, IXiring 
fhis time tht* other children in li»'r M jss wore doiu).; repeated reaciinr,^ 
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on stories b^low their reading level, (Repeated readings are briefly 
explained in the discussion section ♦) Vocabulary practice was done 
in small groups with the more mature readers helping the younger 
readers la reviewing words learned. VJhen observed one day, the 
teacher asked the children to come sit for vocabulary and one child 
turned to the observer and said *'The [vocabulary] cards are really fun, 
'Vhe children needing practice with letter sounds and letter symbols 
played letter bingo and letter domirio for extra practice. These games 
are part of the instructional materials*, 

Schcol 3 spent the longest time on sound — symbol correspondences 
since tne children ^s abilities in this area needed improvement. Vocab- 
ulary practice was done in groups of two^ with one child who knew a 
particular set of words well helping another child needing more practic 
Tne teacher would remind the children occasionally about the importance 
of automat icity : *'You have to be able to say the words real fast," 
Tne cloze stories were presented on tagboard as with School 1 because 
it was easier for the children to follow. 

Discussion 

Tne purpose of this study was to field test materials based on the 
experimental materials described by Archwamety and Samuels (1973) and 
Dahl, Saniuels and Archwamety (1973)* The specific purposes were as 
f(:»llows: I) to further develop the Hypothesis/Test procedure training 
materials, 2) to observe teacher reactions to materials to aid improve- 
ment of the materials, and 3) to discover whether the positive results 
from jabor<iti)ry studies were replirared when classroom teachers used 
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the materia-.s. Information was collected through weekly conferences 
and observations of the classes using the materials and through pre 
and posttests of the roir.petent skills. llie observations and confer- 
ences gave inrormation concerning the difficulty of impleiTientation 
of the iTiaterial?i and suggestions for class, oom management of this 
program. Tne pre and post tests we^e used for information about 
student achievemen L . 

As noted in the results ^ it can be said that the classroonis using 
the experimental materials had acquired a better set of competent 
skills comprising the Hypothesis/Test word recognition process than the 
classrooms not usinr, the materials. 

Gains were measured on the basis of pre to post score differences 
since the classes were assigned intact to either those using the 
m/iterials or those serving as a coTiparison group. /\s can be seen in 
Table 7, the ,iges and IQ^^ of the classes were not significantly differ- 
ent- /Vnalysis or covariance was not used since the pre to post compar- 
isons for uach group of classrooiris yielded sufficient information for 
this initial field test of materials. A more rigorous experimental 
design would [perhaps be more appropriate nf tf^r this consideration of 
th.e fe.isihilitv of the materials. 

The results oi the c('rT:ponent skills test do not say unequivocally 
that ihc material., .iud instructional program produced higher gains on 
tlie subtests hv tlie classrooms u^ing the materials. Perhaps the three 
I Mc^hers using tlu' materi<ils v^'r^: superior to tho'^e who starved as corn- 
par is<M) t^Mchors, riowt'ver, ih»* ( ot:<ponenl skills g.nns were more often 
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T^Lh 7 



a^;e and iq cum^AKisoNS for both groups of classes A.T 

r 

THE TIME OF PR^T^STING 



Classrooias using Classrooms not 

matferials usin^ taaterials ^ value 

X SD N X SD N 

IQ 73.31 7,08 32 71.79 8.48 24 .24 .809 



riassroonis using 
material s 

X SD N 
11/17 *95 AO 



Classrooms not 
using materials 

X SD N 
11.46 1.09 27 



-lai 



F value 



*273 



Note — age is in ytMrs to the neare<^ hundredth . 
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significant for the classrooms using the materials and demonstrated 

that the skills in the Hyoothesis/Test Model of word recognition can 
be taught. Further field testing is needed to help clarify the possi- 
bility of an Interaction between teacher skill and style and the 
materials and instructional progra^n. 

Another point which should be noted is that the. scores of many' 
children in both sets of classes were near mastery even in the pretests 
Referring to Tablets 2 and 4 it can be seen that a possible 10 correct 

i 

on all subtests, except for 1.3 which had a possible 8 correct, did 
not leave nnch room for improvement on these skills • The children in 
the classes' had learned many of these component skills -through the 
usual reading instruction. It is the suggestion of the writers that 
the instruction v/ith the Hypothesis /Test materials may be more appro- 
priate with a younger age group of EMR children* With a wider range 
ol pretest abilities on the subtests the question of what level of 
t_Mirering skills Is most benefitted by these materials could he answered 

Ttic results shown in Table 5 Indicated that the classrooms using 
the experimental materials showed a significant gain on the modified 
cloze test from pre to post te^^tinr. Tne classrooms not using the 
nciterials did not show a significant gain in correct responses during 
the same time period. 

Table 6 shows that both groups of classrooms made significant 
gains on this measure of Identifying unknown words in either a comppll- 
ir^g or an ambiguous context* Tiie skills measured by this task were 
learned by both sets of classp<'. 

rhi' 'jui'^iM'on whidi must <!ski*(l in further field testing is 
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whether or not the Hypothesis/Test procedures would aid the compre- 
hension and word recognition strategies of a Uiore inexperienced 
reader. The study shows that the Hypothesls/'fest model of word 
recognition can be taught as a set of component skills and that these 
component skills can be taught to EMR children by their classroom 
teacher , 

The study showed that an instructional program to help EhtR 
children to predict unknown words as an aid to comprehension has 
been constructed. The approach to teaching r^?ading In this program 
is to encourage children to make good predictions on target words, 
using information from context and partial visual cues from the target 
words. The procedures are straightforward, simple, do not require 
teacher retraining, are inexpensive and easily evaluated. 

In the LaBerge and Samuels. (1973) theoretical paper on automaticity 
there is a section on awareness when one is accurate in a response as 
opposed to when one responds automatically. Tiie autihors conjectures 
that the subject probably has greater knowledge of component skills and 
features of the stimulus when he is accurate than when he is automatic. 
At automatic levels the subject is often unaware of how he is process- 
ing stimuli, rnis discussion is I'eievant to the training of Hypothesis/ 
Test recognition strategies. The subject is tra^tied in the component 
skills used in Hypothesis/Test recognition^ but we wish him to become 
ajitomatic* Consequently, it might be desirable for him to lose his 
awar^Miess of what these component processes d^e since he should be very 
f<isi in his responses* 
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lliete is still a more important reasonffor wanting the subject 
to be automatic with Hypothes is /Tes t procedures. Tf the procedure 
requires the services of attention, then It probable that there 
will be interference With the comprehension process. In both the 
LaBerge and Samuels (1973) and tho Samuels (1973) papers on automa- 
ticlty, chere is the suggestion that in fluent reading the decoding 
must be done automatically, i.e*, without attention, for attention 
to be on deriving raeanlng from the decoded material* Consequently, 
ip^ls most iiTiportant that Hypothesis/Test procedures ^be run off 
automatically so that the subject can understand v;hat he is reading. ^ 

In this first year of Xield testing the feasibMity of ^ the Hypo-(^ 
thesis/Test instructional materials has been explored. In all three 
schools teacher reactions to the materials were favorable. Tne problems 
encountered concerning classrcoin mfyiagenii^nt during the use of the 
niarerlals centered on ^Jhe fart that all classrooms using the niaterials 
contained a wide range of reading, abilities. Because of this, much 
of the instruction had to he individualized. For example, the children 
needing letter sound — letter symbol instruction could not proceed to 
the c]o7X* stories until this subskill was mastered. Also, children who 
fiad diftiitiltv Irirning the vncibulary used in the cHoze Gtc^ries were 
uovible to rt>ad the clo/e stories independently. 11: is management diffi- 
fulty WIS handu'd smoothly in School ] by having the more mature readers 
repeat*'(ily rc<id stories below Uu^ir rc/ijiog level. Kdch story was read 
four tim€"s. 'n.i"v.' "rope<-ueu read*'n>;s*' seem to be in accordance with 
tlu' thcv^ry aul omat { cM ty (Sanvu'l-^, ( urrent study). Tlie ciii tdr(Mi 
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willingly participated in this task and this freed the teacher to 
work with those children needing other subskill instruction. 

/jiother problem related to the wide range of reading- ahilit ies 
within each classroom was the 15 week iuRtruction time. In one class- 
room using the tnaterials more time spent on letta^ ^ound — ►letter S3anbol 
correspondences and vocabulary practice would have beep appropriate 
m order for the children to -ome more "automatic** fn their responses. 
However^ the instructional time limit in this study required that all 
units be completed In the 15 weeks. 

9 

Perhaps the most outstanding feature af the materials is thst the 
cloze procedure in the Hypothesis/Test materials is novel to mos,t 
classrooms and therefore seems to be of high interest. Both auditory 
cloze and visual cloze can be done individually or in groups and can be 
applied to any reading materials used in the classroom. ; 

^Synthesizing the information gained from the teacher conferences 
and classroom observations, it would seem that two major issues should 
be considered in the revision and further field testing of these mater- 
ials. One is that it is necessary to assess the impact of Hypothesis/ 
Test ^te rials with readers not so advanced in the subskills of these 
materials. Tnis would involve using younger EMR children. The second 
issue is that more cloze /Stories should be incorporated into the later 
an Its and perhaps the focus of the materials should be on children who 
have just mastered the subskills of letter sound — letter symbol corres- 
p'^ndenees. Wlien much of the 15 weeks is spent on sound — symbol corres- 
pondenLcs (wfUch is a subskill in most re^^ing programs) the Impact of 
the Hypothesis/Tests would seem to be lessened. It would seem that. 
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Hypothes is/Tes t training would be appropriate for those children who 
h.^ve mastered sound — symbol correspondences and- are ready f%r a strategy 
to .ild m comprefieasion . • ^ 

Further field testing of these materials should investigate 
tor whor the training is inost valuable, that is, the age at vjhlch the 
Instructional program provides the most benefit* In this study the 
general age group studied by Archvamety and Samuels (1973) was used, 
but th^ir skills upon entering this progVam were superior to those ^ 
report^ by Archwamety, Tlie next evaluation of these materials should 
include a younger KMR age group* Also to ba included in the next study 
is the taclnstoscopHc word reco^:nition tests, in which the speed of 
recoguit ion\>f a known v/ord is "measured . 

The materials are^ currently bei!\;; revised according to the infor- 
n^.ation provided by tins first yearns feasibility study of these mater- 
ials, llie program wtl1^,be field tes^.Vd another year with more emphasis 
on the te-icher effects in relation to the materials, with a younger 
cige group Indudeil, and with more tests of v/ord recognition and compre- 
hens ion. 
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